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Larger molecules are usually better antigens. A molecular weight of
10,000 is considered an approximate minimum, with some of the best
antigens having molecular weights of several million. Some rela-
tively nonantigenic substances can be made more antigenic if ab-
sorbed onto particulate matter such as kaolin.
Certain lipids and polysaccharides of bacterial or animal origin
are able to combine with antibodies, but when injected alone do not
stimulate antibody formation. Such substances are called haptenes,
and it is necessary to combine them with protein in order to make
them antigenic.
An antigen must be foreign to the individual into which it is in-
troduced. The greater the chemical differences between the antigen
and the animal in which it is introduced, the better is the antibody
response. For example, it would be expected that a greater response
would be obtained by the injection of bovine serum into a chicken
than its injection into a sheep. It should be noted that there are ex-
ceptions to the general rule that an animal does not produce antibod-
ies to its own tissue components. There are reports of the production
of auto-antibodies under certain conditions. Antibodies to one's own
lens protein, thyroid tissue, erythrocytes, or nervous tissue have
been reported.
The same antigenic substance may be found in somewhat di-
verse sources. The term heterophile antigen has been applied to
these. For example, it has been observed that the injection of guinea
pig tissue suspensions into a rabbit give rise to antibodies which will
react with sheep erythrocytes. Undoubtedly the same substance is
common to these two tissues of different origin. There are many
other examples of the sharing of the same antigens among different
animals, between animals and plants, or between animal cells and
bacteria.
Some of the more common antigens include animal serum pro-
teins, cellular proteins, and protein-lipid or protein-polysaccharide
complexes of animals, plants, protozoa, helminths, and bacteria.
Venoms of animals and insects and bacterial toxins are quite anti-
genic. It must be borne in mind that intact cells of bacteria, plants,
or animals contain many different substances, each of which func-
tions as a separate antigen. They are in a sense "packages" of anti-
gens.
Various bacterial and viral antigens are prepared commercially
for the purpose of active immunization against disease by vaccina-
tion. These may be listed under the following headings:
1.   Vaccines - composed of live virulent virus
"    virus of reduced virulence
bacteria of reduced virulence
"    "    bacterial spores
~        "        "         killed virus